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Unexpected benefit from a dairy project Mogens Jut Background One of the world's most successful dairy developments has been that of the AMUL dairy in Anand in the State of Gujarat, India. Its operation is based on daily milk collections from about 225,000 milk producers in the Kaira district. They are joined in co-operatives that together own the dairy in Anand, a very large and modern milk processing plant. These activities have resulted in considerable income and the generation of employment in the area. Experience with the Anand dairy was so encouraging that the Indian Government embarked on a project whereby the same successful system could be introduced in the milkshed areas for Bombay, Calcutta, Delhi, and Madras. The project started with the objective of furthering dairying in these areas and of organizing milk supplies and milk distribution for these four cities.
For assistance in financing the project, the Indian Government applied for UN assistance, especially from the World Food Programme (WFP). WFP was able to donate considerable amounts of dried skimmed milk and butter oil to the project. These constituents could be recombined in existing dairies in India, the resulting milk sold to the public, and the proceeds from the sale used for financing the building up of a dairy system including improvement of milk cows, the establishment of collection systems and dairies in the countryside, and construction of transport facilities to the cities and the distribution of dairy products to urban areas.
Before making any commitment, the UN reviewed the project and changed the objectives in order to place the major emphasis on the supply of milk to vulnerable groups in Indian cities. The following were the revised objectives: 1. to make milk available for vulnerable groups; 2. to satisfy consumers' needs and get producers a larger share of price;
3. to improve productivity of dairy farming; 4. to remove cattle from cities; 5. to form a basis for a national dairy industry. The data presented below were collected after about six years of operation, partly in connexion with a UN evaluation team.
Milk Consumption in Cities
Because of the project's urban emphasis, it was appropriate to evaluate milk consumption among lowincome urban groups. Fig. 1 suggests that in all four cities concerned, milk consumption is very low among the lowest-income segments. As the project had not met its specific objective in this regard, the matter needed further study. Income distribution in the cities, particularly in Calcutta, is revealing (Table 1) . Assuming a family size of six, with two wage earners per family, the lowestincome group constitutes about 25 per cent of the population. This group earns less than 150 rupees (about $US 21 ) per family per month, or five rupees per day. If approximately 60 per cent of the income is spent on food, the family food budget would be about 3 rupees per day. Table 2 gives the food prices for the same period in Calcutta, showing the amount of energy (in kJ) in foods that can be purchased, per rupee. If a six-member family's food energy requirement is set at 50,000 kJ per day, only by buying wheat atta, the flour used for chapaties, will a family be able to obtain an energy intake as high as 47,000 kJ per day. Such a diet would be unreasonably monotonous, nutritionally unbalanced, and could not be prepared without some oil. Yet, it would still not meet energy requirements. If, in this case, the purchase of milk is proposed, the smallest unit, one-half litre of buffalo milk, would cost approximately 1 rupee, but would result in the daily energy intake per family being reduced to about 32,000 kJ, i.e., 64 per cent of requirements. Clearly, in this desperate situation, populations could not divert any of their very modest resources to the purchase of milk. Nevertheless, one quarter or more of the population live under these or worse conditions. Their only recourse is to resort to a reasonably balanced diet composed of the least expensive items available in the market, e.g., wheat atta, some cooking oil, and some legumes.
FIG. 1. Milk Intake Per Capita Per Day According to Household Income Group.

Reducing Milk Prices
An obvious conclusion might seem to be that milk prices should be reduced. However, Table 2 illustrates that the reduction would have to be very substantial for milk to be competitive with other so-called protective foods such as legumes or fish. The dairy system itself is designed to provide milk transport and distribution at the least possible cost. Therefore, any reduction in price would have to be achieved by lower payments to milk producers in the country, and the price would have to be reduced substantially, as that component of the price which represents distribution costs could not be reduced. Clearly, this would be to ask presumably poor rural producers to subsidize equally poor urban dwellers, but the price sacrifice would have to be so great that in all probability no milk would be collected. Besides, because milk consumption is much larger in the 
Free Distribution of Milk
It might be concluded that milk should be distributed free to the most vulnerable groups. Table 3 gives the prices for various foods that could be used in supplementary feeding programmes. The lowest amount of milk that could be considered for such distribution, i.e. a portion corresponding to 2,000 kJ in the form of double-toned milk, would cost 0.87 rupee per day. The population of the four cities here considered totals approximately 20 million. The economic situation is probably worse in Calcutta than in the other three, yet an estimate of 10 per cent of this population's falling within the lowest-income, very deprived groups, seems to be a conservative one. Distributing a portion of milk to 2 million people per day would, in milk and distribution costs, amount to well over 1,000 million rupees annually, i.e., an expenditure considerably in excess of the total amount of resources expended for the first seven years of the project. Clearly, Indian public funds would not be sufficient for such an undertaking, and foreign aid would not likely be available. It could seriously be asked whether, in such a situation, milk would be the preferred food for free distribution. Table 3 suggests that such foods as the Indian multi-purpose food or bal ahar might serve an equally useful purpose at a much lower cost. These stable products are much easier and cheaper to distribute than is perishable, easily spilled milk. 
Mall nourishment
It could be argued that milk has a special nutritional value and that its content of calcium, vitamin A, and protein would justify the extra expenditure for an individual ac quiring milk. However, Table 4 and Figs. 2 and 3 suggest that the population groups concerned are so desperately undernourished that their first need is for food energy. Table 4 and Fig. 2 also suggest that the diet is reasonably balanced, because intakes low in energy are generally equally, but not more, deficient in protein, vitamin A, or calcium. Thus, these people do not need a better-balanced diet, they simply need more food.
Rural Areas
At this point in the study, some became quite disappointed with the performance of the project. However, it seemed necessary to consider also the effect of the project in rural areas. The populations in the milkshed areas concerned number about 12 million. Table 5 shows that the economic situation is just as bad for rural populations in India as for urban groups. Even if some concession is made for some considerable intake of home-grown foods where a person has access to any land at all, or to food donated, pilfered, etc., Table 5 indicates that rural people may be every bit as malnourished as their urban counterparts.
However, one of the objectives of the project was to organize milk collection in rural areas. India has very large herds of cows and buffaloes, but they are mainly used for their value as draft animals and for the benefits of their manure. Nevertheless, where an organized milk collection system Calcutta, 1969 . is put in, the milk also becomes of some value. A nondescript local cow may produce some 250 litres of milk per year. The procurement price may well be 2 rupees or more. This means that having just one cow producing milk may add more than 50 per cent to the income of a person in the lowest-income bracket.
FIG. 2. Daily Per Capita Intake as Per Cent of Requirements,
Such economic improvements have, in fact, taken place in areas with organized milk collection. Thus, Table 6 shows that those persons in rural areas who adopted the new system of milk collection co operatives doubled their dairy income. Peculiarly enough, they have also, as the table indicates, doubled their non-dairy income. It appears that introducing organized dairying brings with it a number of other economic and social improvements.
Scale Bias
Much agricultural development has been criticized because it benefits mainly large agricultural producers. For this reason, it became highly relevant to consider whether this project had such scale bias. Table 7 suggests that, to a very large extent, the project benefits small farmers and even landless farm labourers. Out of 328 persons in the village, 122 landless farm labourers or small farmers had milk animals. In Kaira, Gujarat, 97 per cent of landless farm labourers and 74 per cent of farmers with less than 1 hectare had at least one milk animal. Corresponding figures for Ludhiana, Punjab, are 76 and 39 per cent; and for Madurai, Tamil Nadu, 34 and 43 per cent.
Effect on Nutrition
The above considerations indicate that Organized milk collection systems can double income in rural areas and that they also benefit the smallest producer and even the landless farm labourer. One may then question what effect this increased income has on nutrition. Fig. 3 indicates that among very low-income rural groups, the income elasticity of the intake of food and energy and some other nutrients is rather high -approximately 0.2 to 0.3. This means that doubling income will result in a 30 per cent increase of food-energy intake and a similar increase in most other nutrients. This, in effect, means that the project could bring about a considerable nutritional improvement among the rural producers and their families, and those affected may total 12 million individuals. The project may thus well be the development project with the greatest impact on nutrition in India. In much of the project area, there were complaints that it was difficult to provide fodder to the dairy cattle, and that green feed products should be produced on suitable, i.e., normally irrigated land. The rule of thumb to many was that one third of an acre of irrigated land growing green fodder such as alfalfa should be set aside for each cow or buffalo. The reason is that an indigenous cow or a buffalo on good feed management, or a crossbred cow that could thrive only on efficient feed, will produce much more milk than a cow left to its own devices for feed. Table 8 shows that, in economic terms, it would be very profitable to obtain green fodder, and in addition, an adequate amount of concentrates for feed purposes. However, this could have a negative effect on food supply.
Food Supply Considerations
Producing green fodder means that production of food grains on that area of land would be foregone. Also, the concentrates fed to animals would often be grains, oilseeds, etc., that could be used directly for various food preparations. Thus, when resources put into feed production, or into the feed directly, and the food value of the milk are all considered, the result is a calculation like the one presented in Table 9 . figure should be compared with the present 75 million hectares planted with food grains in India. These calculations clearly indicate that wide introduction of dairying must be based on utilizing dairy cattle's ability as ruminants to use grass, straw, forage, and agricultural by-products such as sugarcane tops, rice bran, and the like for feed and convert it into a highgrade food, in this case milk.
In addition, India has many areas with favourable agricultural conditions. Here, intercropping of a food crop with a feed crop can be done, or, on irrigated land, two food crops could be raised, plus two feed crops in periods between the food crops, thereby obtaining feeds with no sacrifice of food production. India is fully aware of these considerations. Co operative dairying has probably advanced farthest in the State of Gujarat. Table  10 indicates that, combined with very large increases in milk collection, Gujarat achieved a remarkable increase in both food crops and other agricultural crops. Thus, dairy farming has not encroached in any way on production of other foods in this area. 
Conclusion
There is a general tendency to evaluate achievements of a development project on the basis of the original objectives. In this case, it was clear that the original objectives were not achievable. During the course of development, the project nonetheless managed to achieve some remarkably useful goals. child nutrition that should be addressed by the United Nations system and others concerned, advising on how the problem might be tackled and indicating actions that can be taken at national, regional and international levels. The Group then addressed the issues on the agenda. The following is a report to the AGN and SON of the Group's early reflections on some of these issues. The report does not represent a definitive statement of recommended actions on all agenda items. Time was too short to provide for in-depth consideration of all these issues. Recommendations are made on certain issues and others will be forthcoming from future meetings.
Background Paper for WHO/UNICEF-Sponsored Meeting on Infant and Young Child Feeding (October 1979)
One prominent gap in the outline for the paper was consideration of the pyscho-social aspects of breastfeeding. Breast-feeding failures are more often for psychosocial than physiological reasons. Dr. Harfouche agreed to prepare a report on this area to submit to Dr. Bèhar for incorporation into the background paper. Another area thought to be inadequately covered was legal considerations. Dr. Soysa agreed to prepare information on the legal aspects based on experience in Sri Lanka. Other areas the group considered must be a part of the background paper included: economic aspects of breast feeding; the lactation/fertility/child-spacing aspects, the reality of competing options for time and resource usage among low-income mothers of transitional societies and their scepticism of the motives of advice coming from the elite, and a consideration of strategies for programme implementation. Members of the Consultative Group were invited to send comments and contributions on these topics before the end of March 1979.
Feeding Infants for the First Year
The first year, particularly the first six months, is the most critical period in a child's extero-gestate life. Not only is incremental physical growth occurring at a most rapid rate, but psycho-motor development and acculturation are also taking place rapidly. Breast milk should be the primary food source during this time. Usually food complementary to breast milk is needed in the second trimester to maintain incremental growth at a consistent rate. There is much individual variation in when such a food adjunct is needed; in general this is between four and six months. There is no reason for introducing complementary foods before this period as long as growth remains adequate. The reasons for introducing complementary food in the four-to-sixmonth period are both physiological and psycho-social. Additional work is needed to establish the relationship between the time more solid foods are introduced and later acceptance of a mixed-solids diet. The Group felt that problems of later acceptance were most common when exclusive milk feeding extended to nearly one Year.
The term "weaning" should be used to denote the process in which a child changes from breast milk to a mixed diet, other foods being given regularly over time in increasing amounts until replacement is virtually complete. The term also denotes the transitional period in which the infant is gradually introduced to new interactive experiences within his environment, a period of emerging independence. It is therefore a very important period in the normal development of the child, depicted graphically as shown in the figure.
Breast milk should be the exclusive food for the first few months of life (period 11. The first complementary foods introduced (period 2) are primarily for providing energy, which frequently can be supplied by a small amount of the staple from the adult diet, and for beginning the educational or acculturation process. Soon, however, there is need for a protein adjunct as well as calories to assure that the combined contribution of breast milk and other diet fully meets the energy and protein needs (period 3). These requirements can usually be met from locally available traditional food sources if appropriately combined and fed. The excessive bulk of cereal diets can be a problem from the time the child is weaned (period 4) to about three years unless care is taken to increase caloric density.* Addition of oil at each feeding is the easiest means of adding concentrated calories, and can be achieved by mixing the oil with dry cereal before cooking cereal gruels. Where oil is unavailable, caloric density can be increased by a variety of means such as toasting of wheat or the fermenting of cereals to decrease swelling during subsequent cooking. There is need to explore additional local means for increasing caloric density of indigenous foods usable for child feeding.
During the weaning process the variation in foods introduced should concentrate on those that will provide vitamins and minerals not supplied in adequate amounts from the cereal or legume staples. This usually means vegetables, leaves, or fruits, and their introduction is more urgent where animal milk rather than breastfeeding is being used.
More information is needed across cultures to assess the potential for better utilization of local foods for complementary feeding of young children. Traditional factors that limit the use of certain foods for child feeding should be identified and a determination be made as to which are amenable to change.
There is some information that maximum utilization of food to support child growth involves factors in addition to those inherent in the food per se. Studies show that psychomotor stimulation and affection improve nitrogen retention and lead to a more rapid recovery rate among undernourished infants. Studies in animals suggest the mechanism is that stress increases activity of enzymes of the urea cycle, lessening the retention of nitrogen to support protein synthesis. This fact emphasizes the need to encourage the intimate interaction between infant and mother facilitated by the process of breast-feeding during the important early months of rapid growth. The intimate bonding established during this period should be encouraged continually during the weaning process together with progressive environmental stimulation.
Figure
Feeding the Infant Whose Mother Cannot Breast-Feed
Infants from families with restricted resources whose mothers die, or, in exceptional cases, cannot breast-feed, present especially difficult feeding problems for at least the first three months, and usually the first six months of life. The problem is not only the nutritional quality of what is available and affordable but also its hygienic quality when fed. The Group agreed that it is very difficult to feed such infants and have them survive the first three months in the absence of milk or milk-based products. Some local mixtures based on cereal protein sources may sustain survival, but generally produce marasmic infants. In some cases, for example in Ethiopia, mixtures based on legume protein apparently are used. There is need for careful exploration and evaluation of other potential local food sources of this kind used in various cultures.
Milk-based mixtures can be used successfully but are expensive. Processed acidified whole cows' milk is used successfully in Chile, and early evidence, to be confirmed, suggests less diarrhoea than that associated with the use of unacidified cows' milk. Yoghurt is a natural, less expensive, local milk product used successfully in many cultures. There is little evidence to counter-indicate the use of acidified milk for infants less than three months; the barriers, if any, apparently are cultural factors as well as cost and limited availability.
The Group recommends that, in the small percentage of cases where lactation fails during early infancy, the sequence should be to: 1. make all efforts to re-establish lactation; 2. provide breast-feeding by a relative or wet nurse; 3. feed another milk or milk product available at the lowest price, including yoghurt; 4. feed a cereal augmented by any available milk, however limited; 5. feed a cereal augmented by other locally available protein sources. Care must be taken to assure adequate caloric density and protein at the minimum level of 2 g/kg body weight. Additionally the infant should be fed frequently on his own demand schedule.
Beyond three months, infants can be reared on cereal and/or legume-sugar-oil mixtures, in addition to milk. In the absence of milk during the second trimester, growth may be sustained with other foods, although not satisfactorily.
Feeding should be done from the most easily cleaned locally available implement; often this is a cup and spoon or traditional surrogate. Difficult-to-clean bottles, particularly plastic bottles, should be avoided. The risk of contamination from use of unsanitary bottles is so great and potentially fatal to these fragile infants, especially those under three months, that measures should be considered to regulate the minimum standard specifications for bottles manufactured and available for infant feeding purposes.
Manual on Feeding Infants and Young Children
The Consultative Group discussed the Manual on Feeding Infants and Young Children by Cameron and Hofvander. This Manual, previously published under the sponsorship of the Protein Advisory Group, has received broad acceptance and currently is in high demand in its second revision. The Group agreed that there was a need to consider a third revision updating the material and introducing changes to make it serve as a guideline from which country-specific adaptations could be made. The Group consensus was that this could serve a useful purpose, and each member agreed to review the manual and send suggestions to the authors. They would consider these and develop a draft of how the manual might be revised for the Group to react to at the next meeting.
Some Additional Reflections
1. Breast-feeding should be viewed as an integral part of child-rearing and must be considered within the total ecologic context of the family and community. 2. Development of educational materials on breast-feeding needs careful consideration to avoid past errors that failed to appropriately incorporate to maximum advantage many traditional, cultural, and religious considerations and to consider realistically the competing demands on a woman's time available for food preparation. 3. Maternal and young child nutrition should be addressed as integral parts of development programmes, both within the health sector (particularly that focused on primary health care) and other relevant sectors. To accomplish this, the gaps between policy decisions, maternal and child health needs, and potential resources to meet these must be nar-rowed. The WHO programmer to disseminate information and stimulate action through the Collaborative Study on Breast-feeding followed by regional and national workshops, and the anticipated collaborative programme on the weaning period to identify appropriate local food resources and technology for preparation, preservation, and feeding are important steps in closing this gap. These are programmes worthy of additional enthusiastic support. 4. It is important to recognize that the means for meeting maternal and young child nutritional needs will vary in traditional and transitional populations. In some instances, particularly among populations that live on a cash economy, processed infant foods have a place. These must be properly considered within the economic resources of the family and the other locally available unprocessed foods appropriate to the complementary feeding period. Although ideally the production and availability of nutritious and sanitary weaning foods should be free from a profit-making incentive, in practice government subsidies generally have not been an economically sustainable means of making these products universally available. Therefore, consideration should be given at the country level to legislation that will prevent the introduction of undesirable infant-feeding practices. At the global level, there is a need to develop universally acceptable codes of ethics for the quality, marketing, and promotion of infant foods.
Future Work
The Group considered its next meeting should logically be held after the October 1979 WHO/UNICEF meeting on Infant and Young Child Feeding in order to consider issues arising and submitted by concerned agencies. Additionally, the Group's agenda should include further in-depth consideration of how to feed the child whose mother cannot breast-feed and begin discussions of issues in maternal nutrition. On the issue of feeding the non-breast-fed infant, the Group felt the principles outlined at the initial meeting could serve as the working paper to be refined and finalized as recommendations to the AGN at the next meeting. The subject of maternal nutrition is so important and extensive that the Group recommended that a consultant should be requested to prepare a stateof-the-art background paper in advance of the next meeting.
The Group suggested that its next meeting be held in Geneva, Rome, or Sri Lanka.
